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Despite consistently documented cultural differences in the perception of facial
expressions of emotion, the role of culture in shaping cognitive mechanisms that are
central to emotion perception has received relatively little attention in past research. We
review recent developments in cross-cultural psychology that provide particular insights
into the modulatory role of culture on cognitive mechanisms involved in interpretations
of facial expressions of emotion through two distinct routes: display rules and cognitive
styles. Investigations of emotion intensity perception have demonstrated that facial
expressions with varying levels of intensity of positive affect are perceived and categorized
differently across cultures. Specifically, recent findings indicating significant levels of
differentiation between intensity levels of facial expressions among American participants,
as well as deviations from clear categorization of high and low intensity expressions
among Japanese and Russian participants, suggest that display rules shape mental
representations of emotions, such as intensity levels of emotion prototypes. Furthermore,
a series of recent studies using eye tracking as a proxy for overt attention during face
perception have identified culture-specific cognitive styles, such as the propensity to
attend to very specific features of the face. Together, these results suggest a cascade
of cultural influences on cognitive mechanisms involved in interpretations of facial
expressions of emotion, whereby cultures impart specific behavioral practices that shape
the way individuals process information from the environment. These cultural influences
lead to differences in cognitive styles due to culture-specific attentional biases and
emotion prototypes, which partially account for the gradient of cultural agreements and
disagreements obtained in past investigations of emotion perception.
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INTRODUCTION
Faces are of central importance for social com-
munication. They can provide a crucial win-
dow into the mental states of other people via
gaze direction, which indicates focus and shifts
of attention, and expression, which can reveal
emotional states. The biological significance of
facial cues is underlined by converging evidence
from developmental and cross-cultural psychol-
ogy, as well as cognitive neuroscience. As early
as 9 minutes after birth, infants show atten-
tional preferences for faces over similar objects
(Johnson et al., 1991) that develop into iden-
tity discriminatory abilities within as little as 3
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months (Kelly et al., 2005, 2007). Infants also
perceive different facial expressions at a very
early age, as indicated by their ability to imi-
tate facial gestures by the time they are 12 days
old (Meltzoff and Moore, 1977). These find-
ings suggest a special status of face perception
(for review see McKone et al., 2009), which is
thought to contribute to the development of
cognitive skills, such as language and mental-
izing (Meltzoff and Decety, 2003). Cognitive
neuroscience investigations using human neu-
roimaging and monkey electrophysiology have
gathered considerable evidence for the exis-
tence of neural architecture that specializes
in face perception consisting of core regions
involved in visual feature analysis and extended
regions involved in interpreting emotional
expressions (for reviews see Haxby et al., 2000,
2002; Kanwisher, 2000; Ishai, 2008). Finally,
cross-cultural investigations have demonstrated
above-chance recognition accuracies for basic
emotions across multiple literate and illiterate
cultures (e.g., Ekman et al., 1969, 1987; Ekman
and Friesen, 1971; Izard, 1971; Matsumoto and
Ekman, 1989). These results have been inter-
preted as indicating that similar patterns of
facial muscle movements are produced by peo-
ple around the world to express basic emo-
tions (Ekman et al., 1969). Recent evidence
partially supports this notion, particularly for
happy and sad expressions (Jack et al., 2012b).
Taken together, converging evidence from dif-
ferent fields revealing early developmental onset
of skills related to face perception, neural archi-
tecture specializing in face perception and rel-
ative cultural consensus in interpretations of
facial expressions of basic emotions suggests
that core aspects of expression and recognition
of emotion have an evolutionary and biological
origin (Darwin, 1872; Tomkins, 1962; Ekman
et al., 1969; Izard, 1971; Susskind et al., 2008).
While results from early cross-cultural inves-
Display rules
Display rules are culture-specific
normative prescriptions about the
appropriateness of expressions of affect
in different contexts. They inform
individuals about when, how and to
whom emotions ought, or ought not to
be displayed. Emotion displays can be
managed via (de-)amplification,
qualification, masking, and
neutralization.
tigations of emotion perception support the
presence of some level of cultural universality
in emotion perception and production (Ekman
et al., 1969; Ekman and Friesen, 1971; Izard,
1971), more recent results reveal cross-cultural
differences in cognition and behavior (for
review see Nisbett andMasuda, 2003), including
Emotion prototypes
Emotion prototypes are abstract
representations of emotions that
comprise the most typical set of
features that are shared by most
instances of a particular emotion,
including its expression.
Cognitive style
Cognitive style refers to individuals’
dispositions in employing specific
approaches to gathering and processing
information from the environment.
Cognitive style is reflective of habitual
strategies and heuristics employed
during problem solving and judgment.
the domain of emotion perception (e.g., Ekman
et al., 1987; Matsumoto and Ekman, 1989; Biehl
et al., 1997; Yrizarry et al., 1998; Nisbett et al.,
2001; Matsumoto et al., 2002; Jack et al., 2012b).
Prior experiments employing full-face and high-
intensity expressions, have identified a gradient
of cultural agreement that is greatest for pos-
itive emotions, such as happiness, and lowest
for negative emotions, such as fear and anger
(Ekman et al., 1987; Matsumoto, 1990). In con-
junction with evidence supporting the notion
of cultural accents in facial expressions (Marsh
et al., 2003; Elfenbein et al., 2007), these find-
ings have sparked a debate about the relative
contributions of nature versus nurture to the
expression and perception of emotion. The cur-
rent consensus is that innate, biological factors,
such as genes and brain systems, are signifi-
cantly shaped by cultural and social contexts
during development. It is these complex inter-
actions between biology and context that con-
tribute to the observed behavioral patterns of
cultural agreement and disagreement in identi-
fying expressions of affect (e.g., McCrae et al.,
2000; Adolphs, 2001; Elfenbein and Ambady,
2003).
An important question that has emerged
from decades of cross-cultural psychological
research pertains to the cognitive channels
through which culture shapes emotion percep-
tion in a manner consistent with previously
observed patterns of cultural agreement and
disagreement. While this question has received
relatively little attention to date (see however,
Nisbett and Masuda, 2003; Park and Huang,
2010), we review recent findings that have shed
light on cultural influences on cognitive mech-
anisms involved in extracting and categorizing
emotional expressions. Specifically, we integrate
two recent developments in cross-cultural psy-
chology that provide particular insights into the
modulatory role of culture on interpretations
of emotional expressions and underlying cog-
nitive mechanisms, namely (a) investigations of
cross-cultural differences in emotion intensity
perception that underline the impact of display
rules on emotion prototypes, and (b) investi-
gations of cross-cultural differences in feature
extraction during decoding of facial expressions
of emotions that underline the influence of cul-
ture on cognitive styles.
PERCEPTION OF EMOTION INTENSITY
VARIES ACROSS CULTURE
Cultural variation in emotion intensity per-
ception has been well-documented in past
research (e.g., Ekman et al., 1987; Matsumoto
and Ekman, 1989; Matsumoto, 1990; Biehl
et al., 1997; Yrizarry et al., 1998; Matsumoto
et al., 2002). A typical approach in research
on emotion intensity perception has been to
request category judgments and intensity rat-
ings sequentially. In the majority of prior stud-
ies, intensity ratings were obtained via a single
Likert-type scale, which asks participants about
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their perception of the intensity of the emo-
tion portrayed by a poser (e.g., Matsumoto and
Ekman, 1989; Matsumoto, 1993; Biehl et al.,
1997). One of the most consistent cultural dif-
ferences revealed in past research investigating
emotion intensity perception is the tendency of
Americans to rate the same expressions more
intensely compared to Japanese participants
across a range of emotions including happi-
ness, sadness, and surprise (Ekman et al., 1987;
Matsumoto and Ekman, 1989; Matsumoto,
1990). These differences in intensity ratings are
independent of race or gender of the poser
(Matsumoto and Ekman, 1989; Matsumoto,
1990) and have even been observed among
ethnic groups within one culture (Matsumoto,
1993). In an effort to obtain a more inclusive
picture of cultural effects on emotion percep-
tion, one investigation analyzed data obtained
frommultiple intensity rating scales covering all
basic emotions for a given expression, including
target scales (e.g., happiness ratings when hap-
piness was displayed) and non-target scales (e.g.,
surprise ratings when happiness was displayed;
Yrizarry et al., 1998). Results revealed com-
plex cultural differences in intensity ratings on
multiple emotion scales, including non-target
emotions.
One shortcoming of earlier investigations of
emotion intensity perception is the use of a
single intensity rating scale. This type of scale
can introduce ambiguity about the nature of
the task, which participants could interpret
as requesting intensity ratings of the external
display of affect, or the subjective experience
of the poser (Matsumoto, 1999). Matsumoto
(1999) addressed this shortcoming by employ-
ing two separate scales, one assessing external
display and one assessing intensity of emotion.
Results indicated that American and Japanese
participants distinguish between external dis-
plays and internal experiences of affect, but
differentially so. Specifically, Americans gave
higher ratings than Japanese participants to
external appearance, while the Japanese rated
internal feelings of posers significantly higher
than Americans. In a follow-up experiment,
Matsumoto et al. (2002) created expressions
of intermediate and exaggerated intensities by
interpolating (morphing) emotional expres-
sions with neutral expressions of the same indi-
vidual. In this case, American participants rated
external displays significantly higher than inter-
nal experiences when viewing high intensity
expressions. However, when viewing low inten-
sity expressions, this difference was no longer
found. Japanese participants, on the other hand,
rated low intensity expressions as significantly
higher in internal experience relative to exter-
nal display, but no difference was found for high
intensity expressions.
These results demonstrate a discrepancy
between the percept of emotional expressions
and inferences about internal states of posers.
Importantly, this discrepancy is modulated by
culture in a manner consistent with predictions
made on the basis of display rules (e.g., Ekman
et al., 1969; Matsumoto, 1990; Matsumoto et al.,
2002, 2008). Display rules can be described
as culturally-specific normative prescriptions
about the appropriateness of the presence and
intensity-level of emotional expressions in dif-
ferent social settings, that is when, how and to
whom emotions ought (not) to be displayed
(Matsumoto et al., 2008). Procedures for the
management of emotion displays are learned
during development within a particular culture
and include amplification and deamplification,
as well as qualification, masking, and neutral-
ization (e.g., Ekman et al., 1969; Matsumoto
et al., 2008). A classical study investigating facial
expressions in a stressful situation across cul-
tures is often cited as evidence for the existence
of display rules (Ekman, 1971). In this study,
American and Japanese participants viewed
stressful films while their facial expressions were
recorded in two conditions, when alone, or in
the presence of an experimenter. In the alone
condition, participants from both cultures pro-
duced similar facial expressions of basic emo-
tions during the viewing of the film. When an
experimenter was present in the room, Japanese
participants displayed a greater propensity to
mask their negative emotions through smil-
ing compared to American participants, who
tended to continue to express their negative
emotions despite the presence of the experi-
menter. The experimenters argued that these
cultural differences in displays of affect occurred
due to the Japanese display rule of conceal-
ing negative affect in social settings (Ekman,
1971). More recent research confirms these early
findings. Specifically, it has been shown that
Western, individualistic cultures tend to endorse
emotion expression, while Asian, collectivistic
cultures encourage the control of expressions of
affect to maintain group harmony (Markus and
Kitayama, 1991; Heine et al., 1999; Matsumoto
et al., 2005, 2008). Thus, the role of display
rules in regulating expressions of emotion to
maintain their appropriateness in a variety of
contexts has been well-documented.
Taken together, although relatively few stud-
ies have addressed the issue of emotion intensity
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perception, past research has provided con-
sistent evidence for the presence of cultural
differences in interpreting facial expressions
of emotion. Among the notable shortcomings
of prior studies is the use of a single rat-
ing scale and unnatural stimuli, either in the
form of caricature facial expressions of emo-
tion (Russell et al., 2003; Barrett et al., 2007;
Scherer et al., 2011), or potentially artifactual
stimuli created through morphing emotional
expressions with neutral expressions (Calder
et al., 1996). Of note, while the findings of
the investigations reviewed above have made
an important contribution in outlining cul-
tural differences in emotion intensity percep-
tion, the methodologies employed so far do not
allow for investigating specific cognitive mech-
anisms that contribute to observed differences.
More recent experiments have made progress
in identifying underlying cognitive mechanisms
that contribute to cultural differences in emo-
tion perception (e.g., Jack et al., 2009, 2012a,b;
Pogosyan and Engelmann, 2011).
COGNITIVE MECHANISMS 1: CULTURE
MODULATES EMOTION PERCEPTION BY
SHAPING MENTAL REPRESENTATIONS
Context has a significant influence on multi-
ple perceptual, cognitive, affective and related
neural mechanisms that impact judgment and
decision-making (Engelmann and Hein, 2013).
Context is also crucial for interpretations of
emotional expressions (for review see Barrett
et al., 2011). One important factor that can
have modulatory effects on how context is inter-
preted is culture. In a recent study, Masuda
et al. (2008) revealed that when inferring emo-
tions of other people, the Japanese tend to
rely more heavily on social context than the
Americans, who relied solely on the target per-
son rather than the people in the group sur-
rounding her/him. Despite the importance of
context for emotion judgments, the majority
of investigations of emotion perception have
been carried out in a contextual vacuum. In an
effort to address this limitation, a recent investi-
gation embedded emotion intensity perception
within a context that “naturally” occurs across
cultures, namely advertising (Pogosyan and
Engelmann, 2011). Specifically, beauty adver-
tisements were selected as an ecologically valid
stimulus set because they offer various advan-
tages over the standard stimulus sets typically
used in investigations of emotion intensity per-
ception, including (1) their worldwide preva-
lence, thereby providing a naturalistic backdrop
for investigations of emotion perception, (2) a
rigorous selection process before going to print,
thereby ensuring the authenticity of portrayed
emotions, and (3) relatively homogeneous levels
of attractiveness, thereby controlling for poten-
tial attractiveness confounds.
American, Russian, and Japanese female par-
ticipants rated emotional expressions of ficti-
tious beauty advertisements on various intensity
domains, using multiple emotion adjectives
as response alternatives including high-arousal
(excited, elated, enthusiastic), positive (happy,
content, satisfied) and low arousal (calm,
relaxed, peaceful) items. These simultaneously
collected intensity ratings provided a finely
grained glimpse into response patterns that
enabled investigations of the degree of cat-
egorization of facial expressions into distinct
arousal categories across culture via categori-
cal difference scores. Furthermore, each model
was shown twice, once portraying high intensity
positive emotions and once, low intensity pos-
itive emotions, in order to investigate cultural
differences in the perception of emotion displays
of varying intensity via perceptual difference
scores.
The findings from Pogosyan and Engelmann
(2011) revealed cross-cultural agreement, as
well as variation in the perception and catego-
rization of facial expressions. While findings
indicated no significant rating differences across
cultures for either low or high intensity facial
expressions on response alternatives reflective
of intermediate arousal percepts (e.g., happy),
cross-cultural differences for high and low
arousal response alternatives were revealed.
Specifically, American participants perceived
low intensity facial expressions as significantly
less excited than either Japanese or Russian par-
ticipants, while Japanese participants perceived
high intensity facial expressions as significantly
calmer compared to both Russian and American
participants. Based on the postulation that par-
ticipants differed not only in the way they
perceived emotion intensities, but also the way
they followed to categorize them, separate dif-
ference scores were obtained to reveal the effect
of culture on perceptual and cognitive mecha-
nisms underlying emotion judgments. Both the
perceptual and categorization difference scores
provided interesting insights into the nature
of the differences of the perceptual and evalu-
atory mechanisms across cultures. Perceptual
difference scores revealed that, while all cultures
differentiated between high and low intensity
facial expressions, American participants did
so to a significantly greater degree (Figure 1A).
Such high degree of differentiation between
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FIGURE 1 | Summary of main results from Pogosyan and Engelmann
(2011). Results show cultural differences in the underlying cognitive
mechanisms involved in emotion intensity perception. (A) Cultural
differences in distinguishing between high and low intensity expressions
of affect were observed, such that American participants differentiated
between intensity to a greater degree than other cultures. (B) Cultural
differences in the way high and low intensity expressions of positive
affect are categorized across culture. Japanese participants did not
classify high intensity expressions as either high or low arousal, while
American participants identified low intensity expressions as significantly
lower arousal compared to other cultures. ∗∗∗p < 0.005; ∗∗p < 0.01;
∗p < 0.05.
high and low intensity displays of positive affect
among American participants is indicative
of higher intensity prototypes compared to
Japanese and Russian participants. Category
difference scores revealed that American partic-
ipants distinctly categorized displays of positive
affect into low and high intensity categories.
Japanese and Russian participants, on the other
hand, deviated significantly from clear catego-
rization. Specifically, high intensity expressions
were judged to be equal in high and low arousal
categories by the Japanese (Figure 1B), and
to be equal in high and intermediate arousal
categories by Russian participants. Together,
these results point to cultural variations in
specific cognitive mechanisms, namely the
differentiation between displays of affect inten-
sities and the categorization of expressions of
positive affect.
These results inform underlying mecha-
nisms through which culture-specific display
rules that govern the production of emotional
expressions impact emotion perception. Display
rules result in sustained exposure to culture-
specific intensity levels of facial expressions.
This leads to culture-specific learning about
facial expressions during critical developmen-
tal stages and throughout the lifespan, thereby
shaping mental representations of facial expres-
sions of affect. Mental representations can be
thought of as prototype emotional expressions
that are used when meaning is assigned to
percepts. Given the dominance of particular
display rules within a given culture (Matsumoto
et al., 2005, 2008), culture-specific hypotheses
about their impact on shaping prototype emo-
tion, and consequently emotion perception, can
be generated: (1) cultures that endorse emo-
tion displays would be expected to have greater
mean intensity and standard deviation levels of
endorsed emotions; (2) cultures that prescribe
de-amplification of specific emotions, on the
other hand, would be expected to have lower
intensity prototypes and lower standard devi-
ations of emotional expressions that are regu-
lated by display rules. Results from Pogosyan
and Engelmann (2011) support this notion.
The clear-cut differentiation between high and
low intensity expressions of positive affect is
reflective of high intensity prototype emotions
among American participants. The lack of cate-
gorization of high intensity expressions into dis-
tinct arousal domains by Japanese and Russian
participants is reflective of blended emotion
prototypes that fall between specific intensity
domains. These results agree with predictions
made on the basis of display rules specific to
the cultures that were investigated (Matsumoto
et al., 2008).
COGNITIVE MECHANISMS 2: CULTURE
MODULATES EMOTION PERCEPTION BY
SHAPING ATTENTIONAL BIASES
Display rules likely influence and interact
with culturally variable cognitive processing
styles. For instance, Western cultures have been
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shown to adopt feature processing strategies,
while Asian cultures demonstrate a disposi-
tion to employ holistic strategies (e.g., Nisbett
and Masuda, 2003). This notion is supported
by considerable evidence demonstrating cul-
tural differences in relative versus absolute size
judgments (Kitayama et al., 2003), categorical
reasoning (Norenzayan et al., 2002), percep-
tual processing strategies (Damjanovic et al.,
2010), as well as attentional mechanisms, such
as change blindness sensitivity (Nisbett and
Masuda, 2003; Masuda and Nisbett, 2006) and
eye movement patterns (Chua, 2005; Blais et al.,
2008; Masuda et al., 2008; Jack et al., 2009).
Jointly, these results identify cultural differences
in cognitive processing styles that underline
the wide-ranging and general effects of culture
on cognition. Recent experiments have made
important progress in shedding light on cultural
differences in cognitive processing strategies
involved in emotion perception and categoriza-
tion (Blais et al., 2008; Jack et al., 2009, 2012a).
Specifically, results from a series of experiments
suggest that participants from different cultures
sample information differently from faces dur-
ing face identification (Blais et al., 2008) and cat-
egorization of facial expressions of affect (Jack
et al., 2009, 2012a,b). Using eye tracking as a
proxy for overt attention to face regions demon-
strated a systematic bias to attend to a more
limited set of face regions in East Asian partic-
ipants relative to Western participants. During
face identification, East Asian participants were
shown to focus on a central region around the
nose, while Western participants sampled more
broadly from the eyes and mouth (Blais et al.,
2008). During emotion categorization, a sys-
tematic bias to attend to eye regions was related
to a significant deficit in categorizing fearful and
disgusted facial expressions in East Asian partic-
ipants (Jack et al., 2009). Western participants,
on the other hand, had a propensity to sam-
ple from both eye and mouth regions and made
relatively less categorization mistakes.
A more recent investigation replicated these
findings using reverse correlation for recon-
structing internal representations from average
white noise templates that biased judgments
(Jack et al., 2012a). Thismethod yielded culture-Amygdala
The Amygdala is an almond shaped
and complex cluster of nuclei located
bilaterally in medial temporal cortex.
Its functions are wide-ranging and are
important for emotions, detecting
biological significance and selective
information processing. It is considered
part of an extended network of
structures that are important for face
perception.
specific templates for each of the basic emo-
tions that revealed significant differences in the
features that are predominantly used by East
Asian compared to Western participants dur-
ing face perception. One intriguing finding that
provides a putative explanation for the atten-
tional bias to the eye region exhibited by East
Asian participants, is that gaze shifts seem to
be considered components of facial expressions
of affect among East Asian participants (Jack
et al., 2012a). Interestingly, the importance of
the eye region for inferring emotional states
in Asian cultures is underlined by differences
between emoticons used in Asian and Western
cultures: emotions are mostly communicated
via symbols that vary eye shape in Asian cul-
tures and mouth-shape in Western cultures.
Further evidence for culture-specific attentional
biases is provided by a recent investigation
that employed facial expressions of emotion in
which eye and mouth regions were indepen-
dently manipulated (Yuki et al., 2007). Yuki
et al. (2007) demonstrated that faces display-
ing conflicting expressions, such as sad eyes
combined with a happy mouth, are perceived
differently by Japanese and American partici-
pants. When inferring emotions, Japanese par-
ticipants weighted the eye region more strongly,
while American participants were influenced
relatively more strongly by the mouth region.
Together, these results underline the presence
of culture-specific top–down attentional mecha-
nisms responsible for extracting information for
emotion categorization from faces. An intrigu-
ing neural hypothesis is that these attentional
patterns are in part guided by the amygdala,
which is considered to be crucially involved
in selective information processing of biologi-
cally significant stimuli (Pessoa, 2010). Recent
evidence from cultural neuroscience, demon-
strating consistent cultural differences in amyg-
dala activation patterns during face perception
(Moriguchi et al., 2005; Chiao et al., 2008;
Adams et al., 2010; Derntl et al., 2012, 2009),
underlines this notion.
A CASCADE OF CULTURAL INFLUENCES
ON COGNITION
The results reviewed above demonstrate
wide-ranging influences of culture on cognitive
mechanisms involved in emotion perception,
including mental representations and, relatedly,
emotion prototypes, as well as attentional
biases. One question that arises is how these
different processes interact with one another.
Figure 2 shows a possible cascade of cultural
influences on cognitive mechanisms involved in
interpretations of facial expressions of emotion.
At the highest level of the proposed hierar-
chy is culture, which imparts the regulatory
norms and pertinent social platforms that
provide idiosyncratic meaning and guidelines
for emotional behavior (e.g., Tomkins, 1962).
Considerable inter-disciplinary evidence sug-
gests that cultural context shapes perceptual
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FIGURE 2 | Cascade of cultural influences on interpretations of emotional expressions. Culture shapes display
rules and behavioral practices, which, through learning, influence specific cognitive mechanisms, such as attentional
biases and mental representations. Specifically, sustained exposure to cultural practices influences the way
individuals process information from the environment. For example, display rules may lead to culture-specific
enhancements and reductions in exposure frequency and intensity of specific emotion displays. Display rules
thereby mediate perceptual learning about facial expressions, which in turn shapes attentional biases and mental
representations. Sustained exposure to such behavioral practices leads to the formation of cognitive styles, which
shape how emotional expressions are interpreted across cultures. Culture-specific cognitive styles are mediated by
underlying neural mechanisms, which have been the focus of investigations in cultural neuroscience.
experiences, which, in turn, modulate cognitive
mechanisms and related neural systems (for
review see Park and Huang, 2010).
Display rules comprise one important aspect
of culture-specific behavioral practices, which
mediate perceptual learning about facial expres-
sions via enhancements and reductions in expo-
sure levels to specific emotion displays. This
notion is supported by a recent computa-
tional modeling study in which the effect of
display rules on learning was simulated via
manipulating exposure frequency to particular
emotional expressions during training of a
biologically plausible neural network model
(Dailey et al., 2010). Results from this study
demonstrate that the best match between
model and Japanese participants’ performance
was achieved when training the computational
model with a face set that significantly sub-
sampled angry expressions. This finding has
both general implications, in that it under-
lines the importance of culture-specific learn-
ing in interpreting facial gestures, as well as
specific implications, in that it supports the
presence of display rules that discourage the
expression of negative emotions in Japan, as
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reported elsewhere (Safdar et al., 2009). Finally,
culture-specific learning can have a signifi-
cant impact on brain systems implicated in
perceptual decision-making. Recent results in
cognitive neuroscience provide evidence that
sustained exposure to particular behavioral
practices can change not only cognitive pro-
cesses related to category organization (Polk and
Farah, 1998), but also structure and function
of relevant neural systems (e.g., Maguire et al.,
2000; Gaser and Schlaug, 2003; Draganski et al.,
2004; Boyke et al., 2008). We therefore pro-
pose that cultural frameworks providing specific
belief-, value-, and knowledge-sets, as well as
behavioral practices, can shape cognitive and
neural mechanisms related to interpretations of
facial expressions (e.g., Park and Huang, 2010).
The intermediate level of the cascade is rep-
resented by cognitive style, which is in part
determined by attentional biases and mental
representations. Cognitive style reflects how
individuals habitually extract and process infor-
mation from the environment. Results reviewed
above have demonstrated important ways in
which culture shapes cognitive style, namely by
imparting attentional biases during face per-
ception (Blais et al., 2008; Jack et al., 2009,
2012a,b). Given our knowledge of the functional
neuroanatomy of attention (e.g., Ungerleider,
2000; Engelmann et al., 2009), we hypothe-
size that such culturally transmitted attentional
biases can be revealed in brain regions within
the fronto-parietal attention network known to
be involved on top–down attentional control,
such as the frontal eye fields, ventral premotor
cortex, superior parietal lobule, and intrapari-
etal sulcus. We are hopeful that future research
in cultural neuroscience will identify the neuro-
biological mechanisms responsible for culture-
specific attentional biases evident during face
perception. Cultural influences on information
processing also impact mental representations
(Jack et al., 2012a), such as emotion prototypes.
Findings from a recent investigation on emotion
intensity perception reviewed above are con-
sistent with the notion that significant cultural
differences exist in the intensity levels of positive
emotion prototypes (Pogosyan and Engelmann,
2011). Together, culture-specific cognitive styles
can account for some of the cultural differences
in emotion perception commonly observed in
past research.
It has to be noted that the proposed cas-
cade of cultural influences reflects a simplified
model that only considers two specific cognitive
processes, namely attentional biases and men-
tal representations. As demonstrated previously,
the modulatory role of culture also extends to
other cognitive mechanisms that include math-
ematical reasoning (Tang et al., 2006), musical
processing (Nan et al., 2006, 2009), and self-
representation (Zhu et al., 2007). The effects
of culture on cognition may also operate by
shaping linguistic environments (e.g., Lindquist
et al., 2006; Roberson et al., 2007; Damjanovic
et al., 2010), and decoding rules that affect inter-
pretations of facial expressions (Matsumoto and
Ekman, 1989).
CONCLUSIONS
We have summarized findings from past
research that have made important contri-
butions to understanding how underlying
cognitive mechanisms relevant to interpreta-
tions of emotion expressions are shaped by
culture. Specifically, a recent investigation has
demonstrated that facial expressions of differing
intensity levels are perceived and categorized
differently across three cultures (Pogosyan and
Engelmann, 2011). Results indicate the great-
est level of differentiation between intensity
levels of facial expressions of emotion among
American participants compared to Japanese
and Russian participants. Furthermore, devi-
ations from clear categorization of high and
low intensity expressions were observed among
Japanese and Russian participants. These find-
ings suggest that culture-specific display rules
shape mental representations related to the
intensity of emotion displays, such as intensity
levels of emotion prototypes.
Display rules and behavioral practices also
shape attentional mechanisms, such as the
propensity to attend to very specific features of
the face when inferring identity (Blais et al.,
2008) and expression (Jack et al., 2009, 2012a).
One intriguing idea about how attentional
mechanisms are modulated by culture is derived
from the potential effects of culture-specific
behavioral practices. For example, in Asian cul-
tures, direct eye contact is often considered
impolite, especially when interacting with indi-
viduals of higher status. Such practices can
reduce time for sampling from multiple areas
of the face. Given that the importance to
infer mental states of interlocutors is consistent
across cultures, individuals in Asian cultures
may develop heuristics that allow the quick sam-
pling of facial gestures. A likely scenario that is
consistent with the results reviewed above is that
glances are targeted at the eyes, but would be
very brief to adhere to politeness norms. It is
easily imagined how such culturally transmit-
ted heuristics can influence attentional biases.
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Future research is needed to identify
relationships between culture-specific behav-
ioral practices and cognitive, as well as neural
mechanisms. The cascade of cultural influences
on cognition in Figure 2 provides a parsimo-
nious model that can be employed to guide
hypotheses for future research. The nascent
field of cultural neuroscience has much promise
in contributing to our understanding of how
culture shapes cognitive and underlying neu-
ral mechanisms involved in face perception (for
review see Han et al., 2013).
REFERENCES
Adams, R. B., Franklin, R. G., Rule,
N. O., Freeman, J. B., Kveraga,
K., Hadjikhani, N., et al. (2010).
Culture, gaze and the neural pro-
cessing of fear expressions. Soc.
Cogn. Affect. Neurosci. 5, 340–348.
Adolphs, R. (2001). The neurobiol-
ogy of social cognition. Curr. Opin.
Neurobiol. 11, 231–239.
Barrett, L. F., Lindquist, K. A., and
Gendron, M. (2007). Language as
context for the perception of emo-
tion. Trends Cogn. Sci. 11, 327–332.
Barrett, L. F., Mesquita, B., and
Gendron, M. (2011). Context in
emotion perception. Curr. Dir.
Psychol. Sci. 20, 286–290.
Biehl, M., Matsumoto, D., Ekman,
P., Hearn, V., Heider, K., Kudoh,
T., et al. (1997). Matsumoto and
Ekman’s Japanese and Caucasian
facial expressions of emotion
(JACFEE): reliability data and cross-
national differences. J. Nonverbal
Behav. 21, 3–21.
Blais, C., Jack, R. E., Scheepers, C.,
Fiset, D., and Caldara, R. (2008).
Culture shapes how we look at
faces. PLoS ONE 3:e3022. doi:
10.1371/journal.pone.0003022
Boyke, J., Driemeyer, J., Gaser, C.,
Büchel, C., and May, A. (2008).
Training-induced brain structure
changes in the elderly. J. Neurosci.
28, 7031–7035.
Calder, A. J., Young, A. W., Perrett,
D. I., Etcoff, N. L., and Rowland,
D. (1996). Categorical perception
of morphed facial expressions. Vis.
Cogn. 3, 81–118.
Chiao, J. Y., Iidaka, T., Gordon, H.
L., Nogawa, J., Bar, M., Aminoff,
E., et al. (2008). Cultural specificity
in amygdala response to fear faces.
J. Cogn. Neurosci. 20, 2167–2174.
Chua, H. F. (2005). From the cover:
cultural variation in eye movements
during scene perception. Proc. Natl.
Acad. Sci. U.S.A. 102, 12629–12633.
Dailey, M. N., Joyce, C., Lyons, M.
J., Kamachi, M., Ishi, H., Gyoba,
J., et al. (2010). Evidence and
a computational explanation of
cultural differences in facial expres-
sion recognition. Emotion 10,
874–893.
Damjanovic, L., Kasai, C., Dyson, M.,
Roberson, D., and Athanasopoulos,
P. (2010). Searching for happiness
across cultures. J. Cogn. Cult. 10,
85–107.
Darwin, C. (1872). The Expression of
the Emotions in Man and Animals.
Oxford: Oxford University Press.
Derntl, B., Habel, U., Robinson, S.,
Windischberger, C., Kryspin-Exner,
I., Gur, R., et al. (2009). Amygdala
activation during recognition of
emotions in a foreign ethnic group
is associated with duration of stay.
Soc. Neurosci. 4, 294–307.
Derntl, B., Habel, U., Robinson, S.,
Windischberger, C., Kryspin-Exner,
I., Gur, R. C., et al. (2012). Culture
but not gender modulates amygdala
activation during explicit emotion
recognition. BMC Neurosci. 13:54.
doi: 10.1186/1471-2202-13-54
Draganski, B., Gaser, C., Busch, V.,
Schuierer, G., Bogdahn, U., and
May, A. (2004). Neuroplasticity:
changes in grey matter induced by
training. Nature 427, 311–312.
Ekman, P. (1971). “Universals and
cultural differences in facial
expressions of emotion,” in
Nebraska Symposium on Motivation,
Vol. 19, ed J. Cole (Lincoln, NE:
University of Nebraska Press),
207–282.
Ekman, P., and Friesen, W. V. (1971).
Constants across cultures in the face
and emotion. J. Pers. Soc. Psychol.
17, 124–129.
Ekman, P., Friesen, W. V., O’Sullivan,
M., Chan, A., Diacoyanni-Tarlatzis,
I., Heider, K., et al. (1987).
Universals and cultural differ-
ences in the judgments of facial
expressions of emotion. J. Pers. Soc.
Psychol. 53, 712–717.
Ekman, P., Sorenson, E. R., and Friesen,
W. V. (1969). Pan-cultural elements
in facial displays of emotion. Science
164, 86–88.
Elfenbein, H. A., and Ambady, N.
(2003). Universals and cultural dif-
ferences in recognizing emotions.
Curr. Dir. Psychol. Sci. 12, 159–164.
Elfenbein, H. A., Beaupré, M.,
Lévesque, M., and Hess, U. (2007).
Toward a dialect theory: cul-
tural differences in the expression
and recognition of posed facial
expressions. Emotion 7, 131–146.
Engelmann, J. B., Damaraju, E.,
Padmala, S., and Pessoa, L. (2009).
Combined effects of attention
and motivation on visual task
performance: transient and
sustained motivational effects.
Front. Hum. Neurosci. 3:4. doi:
10.3389/neuro.09.004.2009
Engelmann, J. B., and Hein, G. (2013).
Contextual and social influences on
valuation and choice. Prog. Brain
Res. 202, 215–237.
Gaser, C., and Schlaug, G. (2003).
Gray matter differences between
musicians and nonmusicians. Ann.
N.Y. Acad. Sci. 999, 514–517.
Han, S., Northoff, G., Vogeley, K.,
Wexler, B. E., Kitayama, S., and
Varnum, M. E. W. (2013). A cul-
tural neuroscience approach to
the biosocial nature of the human
brain. Annu. Rev. Psychol. 64,
335–359.
Haxby, J. V., Hoffman, E. A., and
Gobbini, M. I. (2000). The
distributed human neural sys-
tem for face perception. Trends
Cogn. Sci. 4, 223–233.
Haxby, J. V., Hoffman, E. A., and
Gobbini, M. I. (2002). Human neu-
ral systems for face recognition
and social communication. Biol.
Psychiatry 51, 59–67.
Heine, S. H., Lehman, D. R., Markus,
H. R., and Kitayama, S. (1999).
Is there a universal need for pos-
itive self-regard? Psychol. Rev. 106,
766–794.
Ishai, A. (2008). Let’s face it: it’s a
cortical network. Neuroimage 40,
415–419.
Izard, C. E. (1971). The Face of
Emotion. East Norwalk, CT:
Appleton-Century-Crofts.
Jack, R. E., Blais, C., Scheepers, C.,
Schyns, P. G., and Caldara, R.
(2009). Cultural confusions show
that facial expressions are not uni-
versal. Curr. Biol. 19, 1543–1548.
Jack, R. E., Caldara, R., and Schyns,
P. G. (2012a). Internal represen-
tations reveal cultural diversity in
expectations of facial expressions of
emotion. J. Exp. Psychol. Gen. 141,
19–25.
Jack, R. E., Garrod, O. G., Yu, H.,
Caldara, R., and Schyns, P. G.
(2012b). Facial expressions of emo-
tion are not culturally universal.
Proc. Natl. Acad. Sci. U.S.A. 109,
7241–7244.
Johnson, M. H., Dziurawiec, S.,
Ellis, H., and Morton, J. (1991).
Newborns’ preferential tracking of
face-like stimuli and its subsequent
decline. Cognition 40, 1–19.
Kanwisher, N. (2000). Domain speci-
ficity in face perception. Nat.
Neurosci. 3, 759–763.
Kelly, D. J., Quinn, P. C., Slater, A.
M., Lee, K., Ge, L., and Pascalis, O.
(2007). The other-race effect devel-
ops during infancy: evidence of per-
ceptual narrowing. Psychol. Sci. 18,
1084–1089.
Kelly, D. J., Quinn, P. C., Slater, A. M.,
Lee, K., Gibson, A., Smith, M., et al.
(2005). Three-month-olds, but not
newborns, prefer own-race faces.
Dev. Sci. 8, F31–F36.
Kitayama, S., Duffy, S., Kawamura, T.,
and Larsen, J. T. (2003). Perceiving
an object and its context in different
cultures: a cultural look at new look.
Psychol. Sci. 14, 201–206.
Lindquist, K. A., Barrett, L. F., Bliss-
Moreau, E., and Russell, J. A. (2006).
Language and the perception of
emotion. Emotion 6, 125–138.
Maguire, E. A., Gadian, D. G.,
Johnsrude, I. S., Good, C. D.,
Ashburner, J., Frackowiak, R. S.,
et al. (2000). Navigation-related
structural change in the hippocampi
of taxi drivers. Proc. Natl. Acad. Sci.
U.S.A. 97, 4398–4403.
Markus, H. R., and Kitayama, S. (1991).
Culture and the self: implications
for cognition, emotion, and motiva-
tion. Psychol. Rev. 98, 224–253.
Marsh, A. A., Elfenbein, H. A., and
Ambady, N. (2003). Nonverbal
“accents”: cultural differences in
facial expressions of emotion.
Psychol. Sci. 14, 373–376.
Masuda, T., Ellsworth, P. C., Mesquita,
B., Leu, J., Tanida, S., and Van
de Veerdonk, E. (2008). Placing
the face in context: cultural differ-
ences in the perception of facial
emotion. J. Pers. Soc. Psychol. 94,
365–381.
Masuda, T., and Nisbett, R. E. (2006).
Culture and change blindness.Cogn.
Sci. 30, 381–399.
Matsumoto, D. (1990). Cultural sim-
ilarities and differences in display
rules. Motiv. Emotion 14, 195–214.
Matsumoto, D. (1993). Ethnic differ-
ences in affect intensity, emotion
judgments, display rule attitudes,
and self-reported emotional expres-
sion in an American sample. Motiv.
Emotion 17, 107–123.
Frontiers in Psychology www.frontiersin.org March 2013 | Volume 4 | Article 118 | 9
Engelmann and Pogosyan Cognitive mechanisms involved in emotion perception
Matsumoto, D. (1999). American-
Japanese cultural differences in
judgements of expression intensity
and subjective experience. Cogn.
Emotion 13, 201–218.
Matsumoto, D., Consolacion, T.,
Yamada, H., Suzuki, R., Franklin,
B., Paul, S., et al. (2002). American-
Japanese cultural differences in
judgements of emotional expres-
sions of different intensities. Cogn.
Emotion 16, 721–747.
Matsumoto, D., and Ekman, P. (1989).
American-Japanese cultural differ-
ences in intensity ratings of facial
expressions of emotion. Motiv.
Emotion 13, 143–157.
Matsumoto, D., Yoo, S. H., and
Fontaine, J. (2008). Mapping
expressive differences around the
world: the relationship between
emotional display rules and indi-
vidualism versus collectivism.
J. Cross. Cult. Psychol. 39, 55–74.
Matsumoto, D., Yoo, S. H., Hirayama,
S., and Petrova, G. (2005).
Development and validation of
a measure of display rule knowl-
edge: the display rule assessment
inventory. Emotion 5, 23–40.
McCrae, R. R., Costa, P. T. Jr.,
Ostendorf, F., Angleitner, A.,
Hrˇebícˇková, M., Avia, M. D., et al.
(2000). Nature over nurture: tem-
perament, personality, and life span
development. J. Pers. Soc. Psychol.
78, 173.
McKone, E., Crookes, K., and
Kanwisher, N. (2009). “The
cognitive and neural development
of face recognition in humans,” in
The Cognitive Neurosciences, 4th
Edn., Vol. 4, ed M. S. Gazzaniga
(Cambridge, MA: The MIT Press),
467–482.
Meltzoff, A. N., and Decety, J. (2003).
What imitation tells us about
social cognition: a rapprochement
between developmental psychology
and cognitive neuroscience. Philos.
Trans. R. Soc. Lond. B Biol. Sci. 358,
491–500.
Meltzoff, A. N., and Moore, M. K.
(1977). Imitation of facial and man-
ual gestures by human neonates.
Science 198, 75–78.
Moriguchi, Y., Ohnishi, T., Kawachi, T.,
Mori, T., Hirakata, M., Yamada, M.,
et al. (2005). Specific brain activa-
tion in Japanese and Caucasian peo-
ple to fearful faces. Neuroreport 16,
133–136.
Nan, Y., Knösche, T. R., and Friederici,
A. D. (2006). The perception of
musical phrase structure: a cross-
cultural ERP study. Brain Res. 1094,
179–191.
Nan, Y., Knösche, T. R., and Friederici,
A. D. (2009). Non-musicians’
perception of phrase boundaries in
music: a cross-cultural ERP study.
Biol. Psychol. 82, 70–81.
Nisbett, R. E., and Masuda, T.
(2003). Culture and point of
view. Proc. Natl. Acad. Sci. U.S.A.
100, 11163–11170.
Nisbett, R. E., Peng, K., Choi, I., and
Norenzayan, A. (2001). Culture and
systems of thought: holistic versus
analytic cognition. Psychol. Rev. 108,
291–310.
Norenzayan, A., Smith, E. E., Kim,
B. J., and Nisbett, R. E. (2002).
Cultural preferences for formal ver-
sus intuitive reasoning. Cogn. Sci.
26, 653–684.
Park, D. C., and Huang, C. M. (2010).
Culture wires the brain: a cognitive
neuroscience perspective. Perspect.
Psychol. Sci. 5, 391–400.
Pessoa, L. (2010). Emotion and cogni-
tion and the amygdala: from “what
is it?” to “what’s to be done?”.
Neuropsychologia 48, 3416–3429.
Pogosyan, M., and Engelmann, J. B.
(2011). Cultural differences in affect
intensity perception in the context
of advertising. Front. Psychol. 2:313.
doi: 10.3389/fpsyg.2011.00313
Polk, T. A., and Farah, M. J. (1998). The
neural development and organiza-
tion of letter recognition: evidence
from functional neuroimaging,
computational modeling, and
behavioral studies. Proc. Natl. Acad.
Sci. U.S.A. 95, 847–852.
Roberson, D., Damjanovic, L., and
Pilling, M. (2007). Categorical
perception of facial expressions:
evidence for a “category adjust-
ment” model. Mem. Cogn. 35,
1814–1829.
Russell, J. A., Bachorowski, J.-A., and
Fernández-Dols, J.-M. (2003).
Facial and vocal expressions of
emotion. Annu. Rev. Psychol. 54,
329–349.
Safdar, S., Friedlmeier, W., Matsumoto,
D., Yoo, S. H., Kwantes, C. T.,
Kakai, H., et al. (2009). Variations
of emotional display rules within
and across cultures: a comparison
between Canada, USA, and Japan.
Can. J. Behav. Sci. 41, 1–10.
Scherer, K. R., Clark-Polner, E., and
Mortillaro, M. (2011). In the eye of
the beholder? Universality and cul-
tural specificity in the expression
and perception of emotion. Int. J.
Psychol. 46, 401–435.
Susskind, J. M., Lee, D. H., Cusi,
A., Feiman, R., Grabski, W., and
Anderson, A. K. (2008). Expressing
fear enhances sensory acquisition.
Nat. Neurosci. 11, 843–850.
Tang, Y., Zhang, W., Chen, K., Feng,
S., Ji, Y., Shen, J., et al. (2006).
Arithmetic processing in the brain
shaped by cultures. Proc. Natl. Acad.
Sci. U.S.A. 103, 10775–10780.
Tomkins, S. S. (1962). Affect Imagery
Consciousness: Volume I: The Positive
Affects. New York, NY: Springer
Publishing Company, Inc.
Ungerleider, S. K. A. L. G. (2000).
Mechanisms of visual attention
in the human cortex. Annu. Rev.
Neurosci. 23, 315–341.
Yrizarry, N., Matsumoto, D.,
and Wilson-Cohn, C. (1998).
American-Japanese differences in
multiscalar intensity ratings of uni-
versal facial expressions of emotion.
Motiv. Emotion 22, 315–327.
Yuki, M., Maddux, W. W., and Masuda,
T. (2007). Are the windows to the
soul the same in the East and West?
Cultural differences in using the
eyes and mouth as cues to rec-
ognize emotions in Japan and the
United States. J. Exp. Soc. Psychol.
43, 303–311.
Zhu, Y., Zhang, L., Fan, J., and Han,
S. (2007). Neural basis of cultural
influence on self-representation.
Neuroimage 34, 1310–1316.
Conflict of Interest Statement: The
authors declare that the research
was conducted in the absence of any
commercial or financial relationships
that could be construed as a potential
conflict of interest.
Received: 04 December 2012; paper
pending published: 21 December 2012;
accepted: 23 February 2013; published
online: 12 March 2013.
Citation: Engelmann JB and Pogosyan
M (2013) Emotion perception across cul-
tures: the role of cognitive mechanisms.
Front. Psychol. 4:118. doi: 10.3389/fpsyg.
2013.00118
Copyright © 2013 Engelmann and
Pogosyan. This is an open-access arti-
cle distributed under the terms of the
Creative Commons Attribution License,
which permits use, distribution and
reproduction in other forums, provided
the original authors and source are cred-
ited and subject to any copyright notices
concerning any third-party graphics etc.
Frontiers in Psychology www.frontiersin.org March 2013 | Volume 4 | Article 118 | 10
